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ABSTRACT: 

PURPOSE:To improve photosensitivity as well as to decrease dark current by placing a p-type 
silicon germanium layer having a low concentration of impurity over a p-type silicon substrate 
having a low concentration of impurity, and also placing a p-type silicon layer having a high 
concentration of impurity over that germanium layer. 

CONSTITUTION:lnfrared rays 4 that enter from a p-type silicon substrate 1 reach a p-type silicon 
germanium layer 2 since the silicon allows most of the infrared rays to be transmitted. The p-type 
silicon germanium layer 2 has a low concentration of doping, but positive holes are present in 
large amounts, and hence it is possible for the germanium layer to cause the positive holes to be 
optically pumped by absorbing the infrared rays 4. Hence, it is possible: to extend a mean free 
path of the positive holes without reducing the concentration of positive holes in the first 
semiconductor layer to improve photo-detection sensitivity; and to prevent an increase in the 
dark current caused by the diffusion of an impurity into the substrate 1 since the first 
semiconductor placed on the substrate 1 has a low concentration of impurity. 
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